71 84stslA A 239 A1x
J. KOSAE Vol. 23, No. 1(2007) pp.84~96
Journal of Korean Society for Atmospheric Environment

244 HY-8 dMgalolEx stHe M= 9 O sy
HIM, o-xylene, MEKO|| ti3t & - & EM

Manufacture of the Hydrophobic HY-type Zeolite-honeycomb
and Its Adsorption/Desorption Characteristics for
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Abstract

We performed the experiments to manufacture the hydrophobic 200 cells/in>-zeolite honeycomb using HY-type
zeolite of Si/Al ratio of 80 for separating and removing the VOCs emitted from small and medium size-plants by
adsorption and to determine the drying method for the honeycomb at 105°C without cracking, then measured
performances of the honeycomb to adsorb the benzene, o-xylene, and MEK and to desorb the benzene and MEK
saturated on the honeycomb by the nitrogen gas as the desorption gas. As a results, the good honeycomb was
formed and the honeycomb was not cracked when the mixing ratio of the zeolite to bentonite to methyl cellulose to
polyvinyl alcohol to glycerine to water is 100:8.73:2.18:4.19: 1.38 : 126 and dried the honeycomb at 105°C for
24 hours in the drying oven. The shape of the dried honeycomb was not changed after calcination, and the
compressive strengths of the honeycomb after drying and calcination were 6.7 and 0.69 kg/cm?, respectively. The
adsorption efficiencies of the honeycomb for benzene, o-xylene, and MEK were 92 ~96% at the room temperature.
The desorption efficiency at 180°C was higher than that at 150°C by 1.5~ 13.8% depending on the flow rate of the
nitrogen gas, and it was found that desorption efficiency is higher than 85% at 180°C and 1.0 L/min of the nitrogen
gas. At 180°C and 0.2 L/min, the concentration of the benzene and MEK in the used desorption gas are higher than
40,000 and 50,000 ppm, respectively, so it be used as the fuel for preheating the desorption gas fed into the column
in desorption cycle.
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Table 1. Physical properties of the Y and 4A-type zeo-

lites.

Ttems Y-type 4A-type
Moisture (wt.%) 4~5 4.3
Loss on ignition (wt.%) 20 19.06
pH value (1% slurry) 10~11 10.98
Bulk density (g/mL) 0.35 0.285
Pore diameter (A) 7.2 4
Ave. particle size (um) 8§~10 24
Surface area (m?/g) 700 -
Chemical composition

4~
(S1/Al or Si0,/A1,05) 80 5

Fig. 1. 200 cells/in?>-honeycomb mold.
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Fig. 2. 40 cells/in>-honeycomb broken after drying by DR
105/24 and calcination.
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Fig. 3. 40 cells/in>-honeycomb dried by DW25/24-DR105/24 (upper) and that calcined via drying by DR20C/HR-105/24

(lower); left: surface of the outer wall, right: front view.
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Fig. 4. 40 cells/in>-honeycomb dried by DW @ DES24.5/24-DR105/24 (left) and DR105/24 (right).
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Fig. 6. 200 cell/in?-honeycomb calcined at 505°C for 5
hours after drying by DR105/24.
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Fig. 7. Adsorption curves of the benzene (A), o-xylene (B), and MEK (C) on the 5 cm (left) and 7 cm (right)-200 cell/in?
honeycomb at the flow rates of the 1 and 3 L/min, respectively.
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Fig. 8. Desorption curves of the benzene (left) and MEK (right) on the 200 celis/in®-HY type zeolite honeycomb of 5cm

in length at 180°C.

Table 2. Mass and percent of the benzene and MEK desorbed on the 200 cells/in?-HY type zeolite honeycomb of 5cm

in length.
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(No) (Svmrl?f)e 2.0 15 1.0 0.2 20 15 1.0 0.2
Adsorbed 14970 15184  1.4943  1.5011 1.5251 15368  1.5659  1.5443
Benzene Desorbed 13790 13256 12370  1.1398 1.4305 1.3939  1.3482  1.1968
Desorb. % 92.1 873 82.8 76.0 93.8 90.7 86.1 715
mass (g) Adsorbed 26709  2.6000 29175  2.5690 3.2608 3.1614 32698  3.4296
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% 93.9 92.6 72.6 69.5 93.5 93.1 86.4 73.6
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